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(57) A weHbore completion tool assembly comprieee e peiforatod body (20) mid* of an expandable material 
a Altar asaembty (38) mounted ovaf tha body sod covering Its perforations 114), and a tool acting to expand the 
body and tha filter eo that tha filter movaa towards tha surface defining tha wall bora. Tha assembly may alao 
include a protective oovar t32) lor tha filter which la removable downhola. Tha expandabio materiel may be 
corrugated and then assume a rounded ahapo aftar expansion by tha tool Tha assembly may also comprisa a 
mirtorcemertt (2ft between rhab^ 

perforated body may comprise a segment of a colled tubing, which may ba flexible and tha open carta of tha 
perforation! may comprisa up to40%of thetotaj aurfaoa area of the segmem^Trwfm** material rnay be a 
fleidble span call structure akin to a sponge r 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Benn A. VoH 

RELDOFTHEINVfMTipN 

The field of this Invention ratattttodowr^6creenspratarably<le6v. 
«ed on coiled tubing where the tubing es* also be expanded s^ainst Ihe 
screen to push ft against the weflbore. 

BACKGROUND OF THE INVPNT fflM 

In typical comptetions in the past metallic screens have been inserted 
on rigid or coiled tubing Into a zona In the weflbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen in a 
technique known as gnmeipacMhg, Screens have also been used that come 
prepacked withasandlayw iism 

techniques or to be used in corjjuncBon with the plac>emert^ 
the screen. The gravel pacWng|jnx»dut»aespeda!yfo 
Itorts len uriceniirties as to whether 

uniformly in the annular space so as to provide an effective gravel pack. 
AddiBonafly. the gravel packing procedure took valuatte time to accompfeh 
and required the use of surface squtomert to handle the rTia^ 
ment In the weflbore. Another disadvantage of traditional gravel packing 
procedures b that an annular space ereuwf the screen had to be left eo that 
the gravel could be placed there. The end result was the Inside diameter 
within the screen was neoessarfly anal to allow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro~ 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would ton* a barrier adjacent the weDbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation tor producing a formafion is to leave the weflbora 
In Its drffied state so as to create the least amount of disturbance to the for- 
mafion which has just been driBecL Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wed as incompaifciiffies between the formation and the fluids 
used to convey the gravel. 

NUMMARY OF THE INVENTIQN 

One of the objects of toe present invention is to aflow a wefl to be 
produced through a screen wfftoutmeneedforagravdpadc This objective 
is accompfished by the placement of an expandable screen that can move 
radially outwanfly when placed at the desired locatkwi against the wettbore 
and be porous enough wRh sufficient open area to allow production from the 
formafion. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coSed tubing 
wWch can be preperforated tor a support for ^ Another objective is 
to proted the screen durir^ 
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anerproper^ofthesc^enhthewaflbor,. Thceandotharotjectve, 
t^are^erdescribedb^ in the description <rf the pr^ 

fllMf 



pragp description np-^g pp^^ 

^**«»e©«bnal%le^ 
tus expanded against the weflbore. 

FIgure2 is the section view eiong fees 2-2 of Figure i. 

RgureSfetheeedlonviewof Figure 2 etown before expansion of the 
toner tube against the filtering material. 

Figure 4 is a segment which can be roiled loiiglludlnaJVorivirallyinto 
flexible tubing which gives underiytag sprite toiler media. 

PETAILED PESCRIPTtQIinPTfiPPp EFERRPn Phip/vuh^ 

ThG P refenedemlx)difr^blu 8 trah^ A 
ooeadWilng reel IP carries a eonSnnousI^^ 
ofvriilchisprele^rnsdelromanejlor^ 
Ass™inRgunB4.eeQrnenttt 

be anengedhany order either or in repeat The segment 

WcanbepiwIiedfbrfterioleeWoTtiehd^ 

other kn<>wn technique a«lh The desirable goal is to have ap- 

P«»lmater/a30or40percert opener 

a tubular shape. Tr« segment 12 can be io8edlor»gftuolna^ 
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16 and 18 are brought together to make a longitudinal seam which is welded 
or otherwise closed up. Alternatively, the segment 12 can be spfrafly wound 
60 thai edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can bo obtained with any given width of segment 12. 
This should be compared to rolling the segment 12 into a tube whore Its width 
deterrriineatteoTarnetBrofte 
aligned and Joined in a technique wad known in the art 

The openings or holes 14 can be put on the tubing made from segment 
12forcnh/aporttonofttecofledtut^ The segment 12 can be as 

long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run into the weHbore 22 to place the perfo- 
rated segment or segments at the desired tocalfcrts. 

Figure 2 shows In section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonrrwtaJfic materials. The purpose of the grid26 Is to provide a support off 
of tube 20 for the open ceil filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and Is an open ceil structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth, 
Texas under Product No. 1 0292. The opening size can be made to suit The 
significant feature of the filtering material 28 Is that tt is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as M'"9 ^ thresh a die, the filter material 28 

4 



09/16/2000 18:34:13 page -6- 



c^thenbeappiedowraasfifwwninRguraS. Thereafter, when the mate- 
rial 28 is properly positioned in the wellborn, a known expansion tool Crus- 
ty «***wlicalr/ re ^ 

the Initial shape shown in Figure 3 and «qwid me «trinfl 20 under the filter 
rrurteriaJ28toarowidtf As a result, the fffier 

material wNchtellextite expands w^trwun^^ 
of tubular 20 changes from that of Figures to that of Figured 

A cover material 32 can overlay the fitter material 28 for running Jn.eo 
as to protect the filter materiaJ 28 from gauges or cuts during run-in The 
material can be a thin sheet which snaps upw the slic^test expansion of the 
corrugated tubular 20. Kc*nbeaefaston»enoriiaterlalmat literally rips at the 
sllghtBst expanse of the !jndeit^ 
3. Other materiate for tte covert 
thespirttofthehveflCona.inaparficuta^ 
etWnated A rnateriaiwrto dissolves or is cri^^ 
also be employed asaoover 32 such thatft^ 
ft is desired to put the wen in production. 

Significant expansions vcfianetricaBy can be obtained in changing the 
shape of the tubular 20 from the corrugated shape. «jch as et»cwn for exam- 
pte in Ffc^3 to the rounded shape as shown teFI^ White a particular 
four-tobe arrangement of the corrugated shape Ib shown in Figure 3. other 
InifJal shapes are wfthin the purview of the invention. The significant thing is 
tr»al the undectving support frtnxfcro 
oftostringM,assfK*vninRQ^ 

so as to bring the filter material 28 irito contact with the wefeore as drifled 

5 
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The initial corrugated shape also permits insertion in smaller weDbores. The 
initial step© does not have to be corrugated, it can be round and be ex- 
panded dovmhoie. 

This technique is particularly advantageous in under-baianced dnTfing 
where drcufatfng mud is not used. In these situations, partfcularty where 
shale is encounter^ the advartage of mistyped 
use of the apparatus and method as described The infSal shape of the 
weilbore is retained by the assembly when the string 20 Is expanded under 
the fitter material 28 so as to push the filter material 28 tip aoattf trie welibore 
34. In so doing, the formation can be aflowed to flow through the filter mate- 
rial 28 without the presence of an annular space around ttia outside of the 
filter material. The traditional gravel packing rs efimlnated and the flow area 
within the tubular 20 after it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space for the prBvetneces sn atotgasmallef hsidedrara- 
eter inside the screen. 

It should be noted that it is within the purview of this Invention to pro- 
duce a fbmtaiion through the use of a colled tubing string such as 20 which 
is perforated wfth openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction wfth traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment the open cell 
flter material 28 preferabr/rriadetfaneiasfc 

such as Vrton Is overlaid on the corrugated tubular 20 as shown in Figure a 
The stretehable qualities of the filter material 28 aBow Its use In conjunction 
with an HtiaJty corrugated tube 20 as shown In Rgure 3 or a rwncorrugated 

6 
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^whenexpa^edtotere^tom, Theo^a***^,, 
not expand substant^^ttaba^^ Additlc^aBy open 

proper depth 



KbaJsowfthin mo purview oflh^inver^ 

without InmaflycomigalJng the tube 20 Ufrter the ffl^ ^ 

can be expanded In an MBal rounded stete to p«* material 28 
against the weflbore. 

Various known techniques to «pa«Jthebea©p| P a20caj» beueed. 
TheuwofaflexibternatorWtbrthel^ma^ 
fngete«*KJh(^thefomu^ 

posfitoaasshownlnRguee upon expansion, the tube material 20 with the 
fiKer material 28 around ft act aa a P«tora!ed oai^ tor fte purposes of 
production from the formation. 

Thereinfon^onaMcanbealay^^ 
^InRflureaorftcenbeaslnx^a 
28. T*«Woicernert^ 

aiseixtbgenera^an open weave, ife^ 
Ptoved without departing from the spat of Ihe Invention. 

ft te also wRWn the purview of the 
cross sectkxif* the tube 20 und^^ 

expandthecomoinatlonagal^ However, the prefened em- 
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bodmertkivotestheu^ 

greater volumetric expansions canoes 

better position it against the weflbore. 

In the preferred embodiment, the openings 14 are round Rounded 
5 openings provWeabetter structural integrity of tte 

initial openings which are slotted. Using materials such as stainless steel 
316U yield strengths of 30,000 to 80,000 psi can be obtdkted. 

It is also wttto the scope of the bivenBon to provide a suffice 
ston force on the conugatod tube 20 to get it itto the rounded position shown 
10 in Figure 2 such that the titer 2S engages the weRbore with a residual force 
and, in certain conditions, pushes back the formation materials defining the 
■ wellborn to enlarge ft. 

W The expansion techniques which are known can be used to change the 

configuration of the comigated tube 20 under the fitter material 28 to a 

is rounded shape. These can include devloes whteh employ a wedge which is 
pushed or puSed through the tubular or any other drMrtg device wWch entails 
the use of roflers which can be actuated radialy outwardly to Initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skMed In the art wH appreciate the advantages of the apparatus 

20 and method as described above. In lateral completions there Is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Matron on producfion from the zone in the welJbore. In certain applications 
involving unconsolidated shale formations, drMng With mud can create an 

25 impervious cake on the weflbore walls which wffl be detrimental to future 
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materia. euch as28 which can e**^*^*^*,,.^^ 
animdarly^cpBed tubing n«^^eanbe«pandedt^^e^ 
W^v^totn^toOM^ The open ceB filter material 
28 can be pushed firmly against fonnatlw whore ft can easily resist 
tongftufinaJltow^^ 

oTrecoon. The opening size In the filter material 28 is predlctabfe and the 
assembly can be protected lor deUvery to the tfeslred location with the cover 
structure eliminated prior to or during theexpensionofthefi^m«lerial28 
with the imderiyirHJtub«20betowit wide various types of rnechanicaJ 
expansions of the underlying tube 20 torn a comigeled state to a rounded 
stator^beendesofr^ 

aoa^thewsolwmwhaesuppor^le^ 

Pipe having a large open area, si the order of 20 to 40 percent are also in the 
purvtewof the invention. The reWordngbyer which can be between the tube 
and the titer rnaten^ 28, crwitttntheflfterrna^ 

*" 28 the openings u h the base pipe or tube 20. as 
shown in Figure 2. 

Thetoregoingcfisdceureanddesc^ 

and explanetov thereof, and various changes In the size, shape iindmaterl. 
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ate, as wel as in the details of the illustrated construction, may be made 
without departing from the spirit of the Invention. 
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t. Awilborecompletta 

a perforated body made of an expandable material; 

a filter assembly mounted over «aW pertbcated body «o as to 
cover the perforations in said body; 

atoolacttogonsakibodytDexp^ 
around*toaflo*K*fitef to fm™ 

2. Theassembfy of cfajtn 1, further comprising: 

a protective cover for saJd filter essentoiy wwch to removable 

downhote. 

3. The assembly of claim 1, whereto: 

toe wallow, whereupon taid 1001.0^ 
filter toward the surfaoedefintogtheweflbore. 

4. The assembly of dafm 8, whereto: 

said body assumes a rounded shape after expansion by sakftooi 

5. The assembly of daim1,furtfier(X)npfistoff 

1 retoforoement between said body and said filter assembly to 
support said filter assembly to the an» of eaJd body perforations. 
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The assembly of daim 1, wherein: 

said perforated body comprises a segment of a cofled tubing 

The assembly of daim 6, wherein: 
said segment has an open area in the range of up to about 40%. 

The assembly of claim 6, whereto: 
said segment is flexible. 

The assembly of claim 6. wherein: 

said segment Is made from a flat member which Is rotted Into a 
3 tube with a sealed longitudinal joint 



1 10. The assembly of daim 6, wherein: 

2 said segment Is made from a flat member and rofled spiraRy to 

3 a desired diameter having its spiral seam sealed. 

1 11. The assembly of daim 3, wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 12. The assembly of daim 1 1, further comprising: 

2 a reinforcement between saW body and safd fitter assembly to 

3 support said fitter assembly in the area of said body perforations. 



1 

2 
3 



6. 



string. 
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1 13. 7lieass€mbJyofdalm12,ftjrthercofTipd6ing; 

2 a protective cover far old fltor asMmUy wMch is removable 

3 downhole. 

1 14. A method of wel completion, comprising: 

2 tiawhflhatubdarbodywtmper^ 

3 mounted over the perforallons on the body; 

4 expanding the tubular body downhote. 

1 15. The method of dalm 14, further comprising: 

2 providing a protective covering over the filer assembly for run-in; 

3 removing the protecSve covering downhole. 

1 16. The method of cteira 14. further comprising: 

2 owiugating said tufauter body; 

3 altering said convoking into a rc^edshap^ 

4 expanding. 

1 17. The method of claim 14, further comprisinfl: 

2 engaging the weflbore with the Star assembly due to said ex- 

3 pending; 

4 using a segment of ooBed tubing as saJd tubular body. 
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18. The method of claim 14, further comprising: 

providing a support between said tubular body and aakf filter 

assembly. 

19. The method of dalrn 14, farther comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of claim 17. further comprising: 
corrugating aafd tubular body: 

altering said corrugating into a rounded shape by virtue of said 

expanding. 



MMMfegtVMMfi H 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a nd e d so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 

25, Wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

26. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-2B, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29 1 further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole* 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32* A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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